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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optical disk. 
[0002] 

[Description of the Prior Art] Generally a phase change mold record disk like CD-RW among record 
mold optical disks has the film configuration of 4 lamination like a plastic plate / ZnS-Si02/chalcogen 
system phase change record-medium / ZnS-Si02/aluminum system alloy. 
[0003] 

[Problem(s) to be Solved by the Invention] When it is going to accelerate more production of a phase 
change record mold optical disk, the spatter power at the time of thin film formation will be raised. 
When spatter power is raised, the temperature rise of a substrate is remarkable, a substrate curves, and 
there is a problem of stopping being able to carry out record playback. Although the record disk of the 
DVD system which made thickness of a substrate thin is also appearing in order to raise recording 
density recently, these substrates are still weaker with heat. When forming the record film of a phase 
change record mold optical disk like CD-RW or DVD-RW, this invention presses down a substrate 
temperature rise and aims at obtaining the record film configuration which can manufacture the optical 
disk of a good mechanical characteristic. 
[0004] 

[Means for Solving the Problem] The optical disk of this invention is characterized by for the record 
film on a substrate being the configuration of having the reflective heat dissipation layer which uses a 
lower protective layer / phase change recording layer / a multilayer up protective layer / silver as a 
principal component, and being the dielectric with which the up protective layer in contact with said 
reflective heat dissipation layer does not contain sulfur. Consequently, when said multilayer up 
protective layer is two-layer, the structure of the record mold optical disk of this invention serves as a 
configuration like the 2-/Ag system alloy reflective heat dissipation layer of l-/up ******** 0 fa 
substrate / lower protective layer / phase change recording layer / up ********. 
[0005] As a reflective heat dissipation layer, Ag system alloy which uses Ag or Ag as a principal 
component is used. Since Ag excels aluminum in heat conduction by using such an Ag system 
ingredient, although the same heat dissipation effectiveness as aluminum is acquired, a reflective heat 
dissipation layer may be thin, further — Ag — the spatter rate in the same power ™ 3 times of aluminum - 
- being quick . For this reason, the thinner heat dissipation layer of a thin film can be formed more 
quickly, and the temperature rise of the substrate at the time of thin film formation is suppressed. 
[0006] Since it will sulfurate and Ag system alloy which merely uses Ag or Ag as a principal component 
will change if it contacts sulfur, by making said up dielectric protective layer into a multilayer, and using 
the up dielectric protective layer in contact with Ag system reflective heat dissipation layer as the 
dielectric layer which does not contain sulfur, it can prevent that Ag of Ag system reflective heat 
dissipation layer sulfurates, and preservation dependability also with good Ag system ingredient can be 
acquired. 
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[0007] As an ingredient which constitutes the dielectric which does not contain the aforementioned 
sulfur At least one sort of nitrides chosen from the group which consists of A1N, SiNx, SiAIN, and TiN, 
BN and TaN, aluminum 203, MgO, SiO, Si02 and Ti02, B-2s 03, Ce02, and CaO, At least one sort of 
carbide chosen from the group which consists of at least one sort of oxides chosen from the group which 
consists of Ta 205, ZnO and In 203, and Sn02, or WC, MoC, TiC and SiC is mentioned. 
[0008] Moreover, although what is usually used as an ingredient which constitutes the protective layer 
of an optical disk as an ingredient which constitutes the up protective layer and lower protective layer 
which do not contact a reflective heat dissipation layer is mentioned, especially ZnS-Si02 is desirable. 
[0009] The fundamental configuration of the optical disk concerning this invention is explained based 
on drawing 1 . As shown in drawing 1 , this optical disk consists of the lower dielectric protective layer 
2 by which sequential formation was carried out on the plastic plate 1, the phase change mold recording 
layer 3, the up dielectric protective layer 4, the up dielectric protective layer 5, a reflective heat 
dissipation layer 6, a resin glue line 7, and a dummy substrate 8 for lamination. However, although the 
thing of this Fig. used the plastic plate as a substrate, as a substrate ingredient, it is not limited to a 
plastic plate. 

[0010] The description of the optical disk of this invention multilayers an up dielectric protective layer, 
and since the dielectric which constitutes the up protective layer by the side of a reflecting layer is Ag 
system alloy with which the reflective heat dissipation layer 6 uses Ag or Ag as a principal component, 
excluding sulfur, it can carry out membrane formation time amount of a reflective heat dissipation layer 
about [ case / where the conventional aluminum system alloy is used ] 1/3. 

[001 1] What is usually used as an ingredient which constitutes a phase change recording layer as an 
ingredient which constitutes a recording layer is mentioned, for example, there is a chalcogen ingredient. 

[0012] Although the thickness of each class of the recording layer of the optical disk of this invention 
has what was optimized from the optical and thermal property adopted, when using the dielectric of the 
refractive-index 2 neighborhood like ZnS-Si02 as a lower dielectric protective layer 2 in the case of the 
DVD system media using 635nm light, it is 50-80nm or about 160-220nm preferably about 50-250nm. 
Since quenching structure can tend to do finely in a thermal reason as for mark formation, in the case of 
a chalcogen system, for example, an AglnSbTe system, a GeSbTe system, etc., 8-30nm of phase change 
mold recording layers 3 is about 13-22nm preferably. The up dielectric layers 4 and 5 must also lead 
heat to a heat dissipation layer, and cannot make it not much thick. About 10-30nm is desirably 
desirable about 7-60nm in total. Although 80nm or less is sufficient as a reflective heat dissipation layer, 
that a reflection factor is saturated has 100-200nm desirable [ a layer / heat dissipation nature is 
improved, and ], in order to raise the dependability of rewriting repeatedly. 
[0013] 

[Example] Hereafter, the example of this invention is shown. 

[0014] Thickness prepared the polycarbonate substrate and polyolefine substrate which are 0.6mm as 
example 1 plastic plate. Each record medium which uses magnetron sputtering equipment on these 
substrates, and is shown in Table 1 was formed. In this case, the reflective heat dissipation layer 
consisted of pure Ag. After holding the obtained record mold optical disk to 80-degree-C85%RH for 
1000 hours, the bit error rate (BER) was measured. The case where BER became twice [ more than ] 
initial value was defined as life termination. 

[0015] Thickness prepared the polycarbonate substrate and polyolefine substrate which are 0.6mm as 
example 2 plastic plate. Each record medium which uses magnetron sputtering equipment on these 
substrates, and is shown in Table 2 was formed. In this case, 2 of up ******** was set to SiNx or 
aluminum 203. After holding the obtained record mold optical disk to 80-degree-C85%RH for 1000 
hours, the bit error rate (BER) was measured. The case where BER became twice [ more than ] initial 
value was defined as life termination. 

[0016] The inspection result of the optical disk of each of said example is shown in the following tables 
1, 2, 3, and 4. 2 of up dielectric ******** which contacts the 1 or lOnm reflective heat-dissipation layer 
of up dielectric ******** to which thickness contacts a fixed:20nm lower dielectric protective layer, a 
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phase-change mold recording layer, and a 12nm recording layer in the following tables 1, 2, 3, and 4, a 
reflective heat-dissipation layer: lOOnm life: The time amount which the bit error rate of the whole disk 
surface consisted twice initial value of makes 1000 hours or more O by 80-degree-C85% relative 
humidity preservation. What it has for about 800 hours was made into **. 
Evaluation conditions: 635nm NA0.60 Linear velocity 3.5 m/s Recording-density reflecting-layer 
membrane-formation rate of 0.4micrometers/bit: It was made twice [ more than ] the spatter rate of 
aluminum into O. 

Substrate PC: A polycarbonate and PO:polyolefine presentation display are weight %s. 
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[0021] It turns out that endurance of the disk using the dielectric which does not contain sulfur in 2 of up 
********** which contacts a reflective heat dissipation layer as shown in a front table is increasing 
compared with the case where an up dielectric is one layer of ZnS-Si02. In addition, although formulas, 
such as aluminum 203, show 2 of up ********* it is not necessarily a match at stoichiometric 
composition depending on membrane formation conditions. However, good effectiveness is chemically 
acquired near [ stable ] the stoichiometric composition. 

[0022] Furthermore, a before table shows that endurance improves further, when Pd, Rh, Ru, Pt, nickel, 
Cu, etc. are added to Ag reflecting layer. Moreover, to one small when the reflective heat dissipation 
film of Ag system is used for the curvature of a substrate, when aluminum system reflective heat 
dissipation film is used, curvature is large. 
[0023] 

[Effect] The optical disk of this invention can carry out spatter membrane formation of the disk more 
quickly compared with the case where aluminum is used for a reflective heat dissipation layer, and since 
the temperature rise is small, its curvature is also small. Moreover, degradation of Ag is controlled by 
existence of the protective layer which does not contain sulfur. 



[Translation done.] 
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